London): One of the main'uses of the cardiophone in the labourmward is in early diagnosis of the abnormal heart action of feetal distress. This entails a knowledge of the behaviour of the foetal heart during labour. For instance, the heart-rate may quicken: (a) With foetal movements. (b) During weak contractions, which stimulate fcetal activity, or cause, possibly, mild hypoxia and hypercarbia; the contractions of early labour are frequently associated with an increase in the heart-rate. (c) When, -with failure of advance in the second stage of labour, because of strong pelvic muscles, or unruptured membranes, foetal effort and stress are increased. (d) With rise in the maternal temperature.
DISCUSSION -ON THE USES OF THE CARDIOPHONE IN THE LABOUR WARD
Mr. D. J. MacRae (London):
One of the main'uses of the cardiophone in the labourmward is in early diagnosis of the abnormal heart action of feetal distress. This entails a knowledge of the behaviour of the foetal heart during labour. For instance, the heart-rate may quicken: (a) With foetal movements. (b) During weak contractions, which stimulate fcetal activity, or cause, possibly, mild hypoxia and hypercarbia; the contractions of early labour are frequently associated with an increase in the heart-rate. (c) When, -with failure of advance in the second stage of labour, because of strong pelvic muscles, or unruptured membranes, foetal effort and stress are increased. (d) With rise in the maternal temperature.
The foetal beart-rate may become slow and even irregular with anoxia due to: (a) Strong and prolonged uterine contractions; this is therefore a usual occurrence in the second half of labour. (b) Failure of the uterus to relax. (c) Compression of the umbilical cord. (d) Maternal hypotension (Hon et al., 1960) .
Irregulars feetal heart action and bradycardia may be caused by increased cerebral pressure, which may occur with a contracted pelvis, or at engagement of the head or by tight pelvic muscles and is typically relieved on release of the pressure.
Abnormal foetal heart action, as. frequently found in -the second stage of labour, may be associated-with analgesia Sand downbearing efforts, with their maternal cyanosis and placental stagnation from increased intrt-abdominal pressure. The common gas and air analgesic when properly used is deficient in oxygen' and, when improperly used, more or less continuously with shallow breathing, may cause serious oxygen lack, accentuated by respiratory depressants sjych as pethidine and by anemia and impaired placental function.
Occasionally extrasystoles are present and may persist for some time after birth; and, rarely, there is abnormality of heart action, such as heart block, which is associated with congenital malformations or fibro-elastosis of the heart.
There are thus many reasons for changes during labour in the action of the fetal heart, and its response will vary with the predominating influence; and since these changes may at first be intermittent interval recording may miss the abnormal phase and is inadequate as a safeguard. Continuous monitoring of the fcetal heart-rate has, therefore, a great advantage and (although not yet technically at the stage for use in all patients) is especially indicated in cases where fbetal distress and stillbirth are more common, including:
(1) Trial labour. In the presence of a contracted pelvis the fbetus is exposed to increased cerebral pressure, to abnormal uterine action and prolapse of the cord. Often a critical stage in the labour is reached when a further four hours will decide if Caesarean section be necessary; here, continuous recording of the fbetal heart is both reassuring and helpful.
(2) Uterine inertia. When the blood supply to the placenta is impaired, especially in hypertonic uterine action, serious fcetal bradycardia may result. Again, by means of the cardiophone the fbetal heart can be recorded in a different room, while the patient is given an undisturbed and refreshing night's sleep.
(3) Insufficiency of the placenta (a descriptive term, well understood). With its blood supply affected, the foetus, already enfeebled, may be unable to withstand the additional stress and hypoxia of-labour. This group would include cases of pregnancy toxemia, hypertension, postmaturity, Rh incompatibility, and those with a history of abortion or intra-uterine foetal death.
In the presence of this type of poorly functioning placenta gas and air should not be used.
(4) Elderly primigravid and subfertile patients require closer observation.
(5) Where temporary fbetal distress has already occurred-with heart changes or meconium staining of the liquor-further irregularity should be looked for.
(6) In the second stage of all labours (MacRae, 1959a) . It isyat this stage that abnormal fetal heart action is most common and when the report often comes that the fetal heart cannot be heard. It is here, therefore, that interval recording is most lacking. In the so-called normal case fcetal distress is common for such reasons as late diagnosis of the second stage of labour, or failure of the fketal head to advance because of (a) tight pelvic floor muscles, (b) the unrecognized narrow subpubic arch which, especially in the absence of an episiotomy, arrests progress and leads to cerebral injury. As previously mentioned, expulsive maternal efforts may produce placental anoxia and analgesics cause reduced oxygen intake. It is also at this time that the umbilical cord when round the baby's neck may result in strangulation; as anoxia develops from this cause continuous heart recording would at once pick up the resulting bradycardia and immediate delivery could be undertaken. 
The Baby
Recording by the cardiophone is simpler mi the baby's heart. Its use in exchange transfusion makes this procedure less dangerous. In recent cases we found that this method revealed serious heart irregularity not suspected from the baby's appearance and we were thus able to modify treatment. Heart irregularity is especially liable to occur where the baby is premature or severely affected, or if there has been the additional shock of C(sarean section. Usually an interval of six to twelve hours allows the heart to recover and further treatment can be given. It is a safe precaution to monitor the baby's heart in FIG. 8. -A, Patent ductus in a baby at 1 week.
8B, Patent ductus closed in same baby at 3 weeks.
all cases for a few minutes before giving the transfusion and then to continue throughout. In asphyxia the cardiophone has two parts to play. (I) At birth, when there is a general disregard for the behaviour of the baby's heart, heart monitoring provides a constant guide to the baby's condition and does not impede resuscitation efforts.
(2) By helping to prevent during labour the prolonged foetal anoxia which damages the vital centres. The immensity and urgency of this problem can be appreciated from a review of the causes of stillbirth. In a consecutive series of 100 stillbirths among our cases (from which ante-partum hemorrhage, fetal abnormality, Rh incompatibility, cerebral hemorrhage and prolapsed cord were excluded) atelectasis-with or without prematurity-was the only pathological abnormality found in 30.
If a similar deduction could be made for the country as a whole it would mean that out of 19,000 (approximately) stillbirths which occurred in 1958 in Scotland, England and Wales 5,700 died with atelectasis the only abnormal finding. Such is the yearly magnitude of this problem, without taking into consideration neo-natal deaths from atelectasis and the late effects of anoxia.
1 would, therefore, consider that, if foetal distress contributes to stillbirth and asphyxia, closer study of foetal heart action in both normal and abnormal labours would prove of immense benefit. Herein methods of continuous heart monitoring have much to offer.
Another important use for the cardiophone in the labour ward is in monitoring the foetal heart beat during a Pitocin drip (MacRae, 1959b). (A film was shown to illustrate this procedure.) Remote and continuous monitoring by this method permits the behaviour of the heart to be studied both during and between contractions and avoids repeated auscultation which causes apprehension and uterine inertia. This is a most necessary watch to keep, since common initial failure of the drip is often succeeded by more determined efforts.
Seven years ago Gunn and Wood projected the sounds of the feetal heart from a loud speaker in this hall (see Gunn and Wood, 1953) . When I brought a loud speaker into the labour ward, however, I found that interference from adventitious sounds and feed-back were greatly intensified. Fortunately, the basic heart sounds are in the low frequency range, even subsonic, and after much experimenting we were able to prevent feed-back by the simple device of raising the cardiophone sounds by an octave; so that when transmitted back through the microphone they were blocked by the Soniscope. As previously stated (MacRae, 1959a) we found that the microphone best suited for our purpose and the Soniscope with its pre-selection of sounds were those described by Kinnier Wilson, Fothergill, and Selwyn Taylor (1956) . The sounds can be amplified by the Soniscope and by the cardiophone, especially when its sound trap is fully used.
The use of the cardiophone is shown from the phonocardiographic tracings ( Figs. 1-8 ) taken from tape recordings (which were also demonstrated).
Mr. Trevor Barnett (Portsmouth):
A New Type ofLabour Ward Chart The use of the cardiophone could undoubtedly reduce foetal mortality because it measures accurately the foetal heart-rate which is still the best means we have of recognizing foetal hypoxia. But, by whatever means the foetal heart-rate is counted during labour, this knowledge is of no value unless: (1) The observations are accurate.
(2) The readings are properly recorded and seen in their relationship to the other significant phenomena of labour, such as progress of cervical dilatation, degree of descent of the presenting part,. and presence or absence of meconium in the liquor. (3) If a graphic record of the labour is available, it is acted upon, and criteria of foetal danger requiring expeditious delivery either vaginally or abdominally are agreed.
I have analysed 200 consecutive perinatal deaths at Saint Mary's Hospital, Portsmouth, during the two years 1957 and 1958. It can be clearly demonstrated that many of these deaths were due to neglect of these principles.
In order to remove these defects in observation and in recording, we have introduced a graphic method of charting the important details of labour.
The significant features of the system are: (1) The records are made as labour proceeds, and the charts, which run concurrently with the labour, are available at the bedside for inspection by the obstetric staffthroughout. (2) Each observation is charted as it is made. (3) Conduct of the labour is based on the record on the chart and it is easy for anyone taking over the case to appreciate the course of the labour up to that time. This is important, since it will be found that a number of avoidable stillbirths occur at weekends, at times of change-over of duties from one obstetric firm to another, and at times when control of a patient passes from one set of resident staff to another. Fig. 1 is a specimen chart showing record of a normal labour. On it are shown: (1) Hours of day or night with calibrations for each ten minutes.
(2) Record of fcetal heart-rate.
(3) Kecprdofmernapw -rak. (4)w Dege of cervical dilatation calibrated in notional fingerbreadths. (5) Relationship of presenting part to the ischial spines-i.e. degree of engagement. (6) Space for entering details of drugs given. (7) Space for entering details of examinations or operative procedures. Three special points may be mentioned: (1) There is no space on the chart for noting the time of appearance of meconlum. We use a stamp which is impressed at the requisite point on the record. (2) There is no record of the uterine contractions. This is deliberate because the charts are based on objective findings and if foetal distress is present, intervention must follow irrespective of the type of contractions which have preceded its onset. (3) A stamp is superimposed on the chart indicating when a reassessment of the-labour is necessary. This is used at the expiration of sixteen hours in the first stage. If labour is allowed to continue, another complete assessment must be carried out again sixteen hours later, when a definite decision is made as to whether the labour should be allowed to proceed to vaginal delivery or whether C(esarean section should be carried out. This decision should be made after thirty-two hours of labour.
A cardiophone record incorporated in such a chart as this would be of great value in ensuring the accuracy of the record of the cardiac rate. The whole value of charts of this type must depend on the accuracy of the observations recorded.
Charts using the ideas here put forward would be instrumental in reducing stillbirth and neonatal death-rates. They would be particularly useful where there is anomaly of uterine action, postmaturity, slight ante-partum hemorrhage, meconium staining of the liquor, toxemia, malpresentation and minor disproportion.
In our Unit in Portsmouth, the charts are in fact used in all cases of labour, normal and abnormal, and I would recommend them on the grounds that they have helped to lower the stillbirth and neonatal death-rates. 
